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(54) rilAPAB/IUHECKAH AOPHMPYIOIHAH 
TO/IOBKA 

(57) M3o6peTeHtie othocmtca x He<t>TeAo6biBa- 
»omea npoM-dM m npeAHa3H3HeH0 a"* 6ype- 

HMfl M 3KCn/iyaT3UMM BOA«HWX. He<J>T«MUX M 

raaoBbix cxaaxviH. Uenb - noBbiuieHne 3<}><t>ex- 
tmbhoctm pa6oTw mApaB/iwnecKOM AOpHMpyK)- 
mew ronOBKM 3a cser o6ecneMeHMfl 
CTa6w/iM3auwn no/ioxeHwa noABuxHbix cexTO- 
poa bo BpeM« pa6oTbi. J\n* atoro eepxHuti m 



HWXHWM TOPUbl nOABUKHWX CCKTOpOB BbinO/1- 
HeHbl B HpOAO/lbHOM CeMeHMM rHAP3B/lMMeCKOM 

AopHnpyjoiuew ro/iOBKM c oxpyrnenneM no pa- 
Anycy. paBHOMy nonoBWHe ahmhw noABMWHO- 
ro cexTopa b npoAOflbHOM ceMeHnn c uenrpoM 
b paBHoyAa/ieHHOi* ot aepxHero v\ HUWHero 
topuob cexTopa tomkg. MaKCMManbHbiM Aua- 
M6Tp b nonepenHOM ceneHnw pa6oHe* noBep- 

XHOCTH CeKTOpOB BbtnO/IHCH H3 paCCTOAHMH , 

onpeAe/i^eMOM no MaTeMSTHMecxoM <|>-/ie. ot 
BepxHwx topuob ceirropoB. Hoc/ieAHvie b pa6o- 
m6m nonotteHun nepeMemaiOTCP 6e3 nepexo- 
cob. Mto coaAaeT H3HBwroAnei*wtie yc/ioBWR 
pa60Tw cexTopos w ynpyrow Tpy6HaTOw Ana<J>- 
parMbi. yMeHbiuaeT oceBbie n paA^anbHwe Ha* 
rpy3KM Ha Aerann ro/iOBxw m HKT. Ha xotopwx 
cnycxaeTca ro/ioaxa. w noBwiuaeT xanecTBO 
pactuwpaeMoro n/iacTbipa b o6caAH0i/i Tpy6e. 
BwnonneHne TOpuoa cexTopoa no paAnycy wc- 
x/iK)MaeT 3aKnnHHBaHne m o6pa30BaHne xonb- 
ueaoro 3a3opa Me*Ay cexTopaMM m (pnanixetA 
b c/iynae noaopoia cexTOpos. 3 nn. 



H3o6peTeHMe othocmtch k He<t>TeAo6bi8a- 
loiuew npoMuiu/ieHHOCTM, b m3cthoctm k 6ype- 
hmk) m sKcnnyaTauuM boa»hwx. He<J>T*Hbix m 
raaoaux ckb3*<mh a/w ycTaHoaxu nepexpuBa- 
Te/ien b cKBaxwHax c uenb»o BOCCTaHOB/iennq 

repMeTWHHOCTM 06C3AHblX KOHOHH. 

Ue/ibto M3o6peTeHM« aanqeTCfl noBwtue- 

MMC 34><})eKTMBH0CTM P360TU rMAp3B/lHMeCK0W 

AopHwpyiomew ronOBxn 3a cmct o6ecneHeHMfl 
CTa6n/»n3aunn no/io*ceHH« noABM*Mwx cexTo- 
pOB 8Q BpeMfl pa6oTbi. 

Ha <J>ur. 1 CXCM3TMHHO npeACTasneHa tma- 
paannHecxafl AopHnpytomaw ronoBxa. nonepeM- 
hwm paape3: Ha 4>^r. 2 - to c noeepHyrbiMn 
cerropaMM b pa6oneM no/io*eHnn; na <{)nr. 3 - 
cxwa cm/1, AeMCT9yK)tuMx Ha cexTop. 



rMApasnnMecxaH AopHMpytoma* ronoaxa 
MMeeT nonyio ujTaHfy 1. na xoTOpyK) OAe^a 
ynpyran Tpy6MaTaa AMa<|)parMa 3. Me)KAy 
(pnanixaMM 2 noMeiueHw noABHXHwe cexTOpa 

4. BepXHMM M HM)KHMM TOpUbl CeKTOpOB, OpM" 

/ieraK)iune x (|>/i3HuaM. Bbino/iHenu b npoAO/ib- 
hom ceMeHwn AopHnpyK)uieM ro/iOBxn co 
cxpyrneHiieM no paA^ycy. paanoMy nonoBMHe 
AHMHbi cexTopa b npoAonbHOM nnocxocTM c 
ueHTpOM b paBHoyAaneHHOrt ot BepxHero n 
HMxnero Topuos noABMXHoro cexTopa TOMxe. 
a MaxcuMa/ibHbiw A^aMeTp b nonepenHOM ce- 
seMMu ruApaB/inHecKow AopHHpyfOiuew ro/io- 
bxm pa6o^efi noBepxHOcin cexTopoB. 
xoHTaxTupyiomeM c pacujMpaeMbiM n/tacTw- 
peM, BbinonneH Ha paccTOHHnn X ot BepxHMX 

TOpUOB nOABVDKHblX CeKTOpOB B OpOAO/lbHOM 
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ceMeHMii nocne/jHHx. onpeflenneMuM b coot- 

86TCTBHM CO C/ieAyK)lAeM 3aBMCMM0CTbK>: 

X=^-H(0.3+sln/J), 
rAe L - A/iMHa noABMxnoro ceiaopa b npo- 

AO/lbHOft n/IOCKOCTH: 

H - paccTOflHwe mokay np«MO&, napan- 
ne/ibHOvi npoAO/ibHOM ocm Kopnyca. npoxoAa- 
metf nepea paBHoyAaieHHyio ot BepxHero m 
HuwHero topuob noABMXHoro ceKTopa TOMxy. 

M TOMKOW nOABMXHOrO CeKTOpa, MaKCMMB/lbHO 

yAa/ieHHOA or npoAO/ibHOM ocm Kopnyca: 

yron Hax/iona k npoAO/ibHOM ocm tma- 
paB/iimecxort AopHnpyjomeii ronoBxw pa6o^ew 
nooepxMocTM noABMxnoro ceKTopa. 

K noBepxHOdM, npuneraKnueii k Ana<{>- 
parMe, xaxAoro BToporo noABM>*Horo ceiaopa 
npucoeAMMeHu MeTa/innsecKMe nnacTMHbi 5. K 
nnacTUHdM co CTOponbi A"a$parMbi npwcoe- 
AMMeHw npoic/iaAKti 6 M3 nnoTHOft tk3hm Tax. 
mto xpaa TK3HH BbiCTynatOT 3a Kpan n/iacTMH 5. 

npM C03AaHMM A3B/ieHMfl B yCTpOMCTBC, 

Tpy6saTafl AMacfcparna 3 paciuvip«eTcn m pa3~ 
ABHraeT ceiaopbi 4 ao ynopa nepe3 n/iadupb 
8 b peMOHTvipyeMyio Tpy6y 7. flpu 3tom o6pa- 

3yK)UUMMC* MOKAY CeKTOpaMH 6OKOBOM 3330p 

nepeKpuBaeTcn BucTynaiomwMw MacT jimm 
nnacTMH 5. KOTopbie npuxcMMaiOTCsi A"act>par- 
mom k onopHUM noBepxHoctflM cmokhux cex- 
TopoB, a Kpap npoK/iaAOK noArn6a»OTCfl. 
3aKpbiBaji ocTaaiuiiecfl 3asopbi no Kpa«M nna- 
CTtiH. npw npoTflrneaHnn ro/iOBxu Meoe3 nna- 
dbipb cexTopw 4 ace BpeMfl ocTaiOTcn 
napan/ie/ibHWMn ocm ro/ioaxw. flpn aaxo/ie 
(m/ih bwxoag) ronoBKn b n/iacTbipb 8 ceKTopa 
HaicnoHflK>Tcn no OTHOtueHuio k ocm to/iobkm. 
npw 3tom MAd TO/ibKO nepepacnpeAe/ieHMe 
K/iMHOBoro TopuoBoro 3aaopa y c AByxcTopoH- 

HefO H3 OAHOCTOPOHHMM 2y M 3KC ho o6pa308a- 
HMfl CKB03HOrO KO/lbljeBOrO 333opa Me*Ay 
(J)/iaHi4eM 2 w cexropaMM 4 He npowcxoAHT, a 
KHMHOBbie 3330pw 3ano/iH«»oTCfl npox/iaAxa- 
mm M3 TKdHM. BunonHeHwe pa6oMew noBepx- 
hoctm. KOHTaKTMpytOLuen c pacuiMpneMUM 
n/iacTbipeM noABMXHbix cexropoa co CMeme- 
HMeM M3KCMMa/ibHoro AwaMetpa. npMBOAm k 



mx napanne/ibMOMy nepeMemenwK) b pa60MeM 
no/ioxeHMM 6e3 nepexocoa, mto C03AaeT naM- 
BbiroAHeMUJMe ycnoBMfl pa60Tw A^n cexTopoB 
m ynpyroM Tpy6MaT0M Ana<J>parMw. yMenbujaeT 

5 oceBbte m paAwa/ibHue Harpyaxw Ha Aeia/iM 
ro/iOBKM m HacocHo-KOMnpeccopHbie Tpy6w, 
Ha kotopwx cnycxaeTca ro/iOBka, m noBbiwaeT 
KanecTBO npM/ieraHMji pacu^MpneMOro n/iacTbi- 
pa k oBcaAHOM Tpy6e. 

10 Bbino/ineHMe topuob cetcTopoB no paAMy- 
Cy MCK/lKWaeT 3dK/1MHMBaHM6 n o6pa30BaHMe 
xo/ibueBoro 3aaopa mokay ccktopbmm m <J>a3h- 
ueM b c/iyvae nosopoTa cexropoa. 
OopMy/ia M3o6peTeHMp 

15 fMApaB/iMHecxaw AopHMpyiomaa ro/iosKsf 
no aBT. cb. N? 641070. OT/nmaioti|dflC5i 

TCM, MTO, C Ue/lbK) nOBbJUieHMfl 3()>4>eKTMBH0CTM 

pa6oTbt rwApaB/iMHecKOM AOpHMpytoiue^ ro/10- 
bkm 3a CMei o6ecneMeHM« cTa6w/iM3auMM no/10* 
20 weHMff noflBuxHwx ceKTopoB bo speMn 

pa60Tbl, BepXMMM M HUXHMM TOpMbl nOABMX* 

Hbix cexTOpoB BwnonHeHw b npoAO/ibHOM ce- 
MeHMM rvwpaBmwecKOM AopHMpyKXueM fohobicm cb 
cxpyr/)6HM6M no paA^ycy. pasHOMy nonoBMHe ahm - 
25 Hbi noABMXHoro cexTopa a ynoMw nyTOM cese- 

HMM C UeHTpOH B pd BHOyAdA 6H HOft OT 

eepxHero m HMxcHero topuob noABMxnoro ceK- 
Topa tohkc a MaxcMMa/ibHWM AHdMeTp 8 none- 
peMHOM ceneHMM pa6oneM nosepxHOCTM 
30 noABMXHux cexTopoa Bbino/inen Ha paccTon- 

HMM X OT BepXHMX TOPUOB HOABM^CHblX CCKTO* 

poB. onpeAenneMOM b cootb6tctbmm co 

cneAy»oiueM 33BMCMM0CTbio: 

35 X ==^-H(0.3 +sln^). 

rAe L - A"MHa noABMXHoro cexTOpa b npo- 
AO/ibHOM nnocKOCTM; 
40 H - paccTOAHwe MewAy np«MOM. napa/i- 
ne/ibHOM npoAO/ibMOM ocm xopnyca, npoxoA n- 
meCi Mepe3 paBHoyAaneHHyto ot BepxHero m 
HM)KHero topuob noABMXHoro cexTopa Tonicy, 

M TOMKOM HOABMXMOrO CeKTOpa. MaXCMMa/lbMO 

45 yAa/ieHHOM ot npoAonbHOii ocw xopnyca; 

P - yro/i Hax/iona x npoAO/ibMOM ocm tma- 
paBHMsecKOM AopHMpyiomeM to/iobkm pa6oseM 
no Be px hoctm noABMXHoro cexTopa. 



1663179 



D 




1663179 

/ 



N 




0U2.3 



CocTaenTe/ib U./leoKoeBa 
PenaKTop lO.CepeAa TexpeA M.MopreHTa/i KoppeKTop O.kyHAP** 

3a»03 2245 Tnpa>K 355 rioAnncHoe 

BHUHnil TocyAapcTBeHHoro kommtgt3 no w3o6peTeHwaM w otkputwam npn TKHT CCCP 
1 13035. MocKBa. X-35. Paytucicaa Ha6.. 4/5 



ripoM3BOACTBeHHo-M3AaTe/i»>cKMM kom6wh3t "flaTeHT". r. Yxrooon. vnTaranwun mi 



[state seal] Union of Soviet Socialist (19) SU (11) 1663179 A2 

USSR State Committee (51)5 E 21 B 29/10 
on Inventions and Discoveries of the State 
Committee on Science and Technology 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. lvanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl.E21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = Y" H (°- 3+sin P)' 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2ymax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

Jf = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figur 



yi = 2ymax 



Fig. 2 
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Fig. 3 
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Fig. 4 
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